This study explores the role of news-wire messages during the European debt crisis. It quantifies how this news metric, revealed by statements recorded by newspapers articles, affects CDS spillovers across five European countries with sovereign debt problems and strict bail-out programs, i.e. Greece, Ireland, Italy, Portugal, and Spain with daily data spanning the period 2009-2012. Using panel ARDL and asymmetric conditional volatility modelling, the empirical findings document that the news variable generates significant spillover effects across the underlined CDS markets. These findings cast a cloudy doubt on the effectiveness of economic modeling on which CDS spreads are based.
Introduction
The European sovereign debt market was under stress over the period starting in October 2009 throughout June 2012. The beginning of this period was marked by the announcement of the Greek socialist prime minister on the fiscal problem the country was experiencing at that time, i.e. the deficit was much higher than originally predicted.
Immediately afterwards, in 5 November 2009, the Greek government revealed a revised budget deficit of 12.7% of GDP. As a result, the turbulence in the Greek debt market spread to other European countries, leading to two rescue packages, as well as the installment of a crisis mechanism with funds from the EU (i.e., the European Financial Stabilization Mechanism, EFSM) and other euro-zone countries (European Financial Stability Facility, EFSF). The end of the turbulence period is marked by the ratification of the second bail-out program by the spring of 2012. While Ireland and Portugal have received rescue packages, Italy and Spain never adopted a bail-out program.
As a consequences, the impact of the European debt crisis on the interconnectedness between financial markets has attracted great attention of many scholars (e.g., Ahmad, Sehgal and Bhanumurthy, 2013; Petmezas and Santamaria, 2014; Albulescu, Goyeau and Tiwari, 2015) . The goal of this paper is to explore spillover effects between Credit Default Swaps (CDS) spreads across the countries that suffered the most from the European sovereign debt crisis, i.e., Greece, Ireland, Italy, Portugal and Spain (GIIPS), and newswire messages in relevance to these stressful economies. There are various fields of literature to which this paper is related. First, it contributes to the literature that explores whether news has an impact on financial markets (e.g., Fleming and Remolona, 1999; Andersen, et al., 2007; Albuquerque and Vega, 2009 ). Kaminsky and Schmukler (1999) investigate the impact of news on stock markets during the period of the Asian crisis, while Aizenman et al. (2012) explore the presence of spillovers during both the recent financial crisis and the European sovereign debt crisis for the case of developing countries. They distinguish the effects of bad and good news (a procedure we also follow in our methodological part). A second strand is in relevance to contagion and co-movements in financial markets (Pericoli and Sbracia, 2003) . Ahmad et al. (2013) investigate contagion effects between daily returns on developed markets of Greece, Ireland, Portugal, Spain and Italy, the USA, the UK and Japan, and daily returns on emerging stock markets of BRIICKS (Brazil, Russia, India, Indonesia, China, South Korea and South Africa) during the European debt crisis. The empirical results show that Ireland, Italy and Spain appear to be most contagious for BRIICKS markets compared to Greece. Bekaert et al. (2011) argue that co-movements may be caused by interdependence as a result of fundamental and financial cross-country linkages. However, in this paper we go beyond estimation of the dynamics and intensity of information transmission across markets during the crisis episodes (e.g., Yarovaya et al., 2016a) . We use Diebold and Yilmaz (2012) total spillover index as depended variable providing the novel evidence on the impact of newswire messages on intensity of spillovers across CDS spreads. A third strand explores the role of trade and financial linkages across countries in the contagion of currency crises (e.g., Eichengreen et al., 1996; Van Rijckeghem and Weder, 2001; Albuquerque et al., 2011) .
Finally, our work is related to the literature on spillovers across CDS markets (e.g., Alemany, Ballester and Urteaga, 2015) . Elkhaldi et al (2014) The novelties of this paper are: it employs daily yield data, not only for CDS spreads, but from a novel news dataset that identifies the most important newswire messages about the role of the European sovereign debt crisis with respect to the GIIPS economies, as well as in the remaining European economies. This news variable explicitly measures the 'positive' and 'negative' news by the type of messages involved in words published in those newswire articles/statements (messages/statements mentioned on each given day) and investigate for spillover reactions in the CDS markets. To foreshadow our results, they provided supportive evidence that newswire messages have a positive impact on CDS spread spillovers across the CDS markets of fiscally stressful economies.
Section 2 presents a description of the data used along with the methodology followed, while Section 3 reports the empirical results. Concluding remarks and policy implications are given in Section 4.
Data and methodology
Five countries are investigated by the empirical analysis, i.e. Greece, Italy, Ireland, Portugal, and Spain (GIIPS) based on their serious and substantial sovereign debt problems 1 .
Our daily data set starts on October 2, 2009, a few days before the Greek Prime Minister disclosed the country's fiscal problems in his first parliamentary speech, while the data set ends on June 29, 2012 2 . Regarding to the sources of newswire messages, we retrieved newspaper articles mainly from: (a) the presidents, prime ministers, finance ministers across euro area countries and the US; (b) the Director of the IMF; (c) the presidents of the European Council and Commission; and (d) members of the ECB Council. We extracted those articles containing contends related to the sovereign debt in the GIIPS countries, carefully avoiding double counting (i.e., this has been achieved with the sentiment measures from Thomson Reuters News Analytics, since each item is assigned a 'novelty' score).
Apart from GIIPS, we also obtained articles from newspapers in Belgium, France, Germany, the Netherlands, and the UK. The source for news articles is Factiva.com, a comprehensive online database of newspapers, which categorizes its articles by subject, and provides a code that identifies articles that discuss sovereign debt issues. This code is determined by a propriety algorithm that remains objective across all newspapers and years.
We managed to download 2,894 articles consisting of 1,629,305 words. We captured news through a textual analysis of these newspaper articles 3 . Textual analysis is an increasingly popular methodology used to quantify the tone and sentiment in financial documents. A number of finance and accounting studies have applied textual analysis techniques to capture the tone of earnings announcements, investor chat rooms, and newspaper articles (Hanley and Hober, 2010; Loughran and McDonald, 2011) .
Daily counts of positive, negative and total words were manually produced. The percentage of positive words (POSit= [# positive words / # total words]it × 100) is calculated as the number of positive words per the total number of words in that article. The percentage 2 It has been noted that CSDs increased substantially as a result of the worsened euro area crisis. 3 Apergis (2015a) examined how this news metric affects credit ratings of three European countries with sovereign debt problems (i.e. Greece, Ireland, and Portugal). The found evidence that news comes from market sources is more influential on credit ratings than news that is from politicians. Similar data has been used in Apergis (2015b) analysed the forecasting performance of newswire messages, revealed by newspaper articles for CDS.
fraction of negative words (NEGit =[# negative words / # total words]it × 100) is genrated in the same manner. We additionally adjusted both negative and positive word counts for negation using the terms: no, not, none, neither, never, and nobody. We considered a word negated if it was preceded within five words by one of these negation terms. It was possible within an article to track both negative and positive words, though that in the case of a negative article, positive words could be hardly tracked. Based on the above mentioned rules, total negative news constituted a 73.4% of total news, while the remaining 26.6% was related to the positive news. The daily data on 5-year sovereign CDSs for GIIPS are downloaded from Bloomberg. Following Apergis (2015b), we specify the sovereign news index as NEWSit = POSit−NEGit, where i and t denote the country i and day t, respectively. Table 1 that Greece exhibits the highest average CDS of 990 basis points (b.p.) as the country had the highest default probability among the GIIPS counties, implying that investors must pay the bank $990,000 for a $10 million worth of protection from the bank.
By contrast, Spain shows the lowest average CDS of 282 basis points. Moreover, Greece also illustrates the highest volatility on its CDSs, virtually 7 times higher vis-à-vis that of Spain.
In terms of the sovereign news index, both Greece and Portugal display the lowest values (i.e.
-19), which implies that negative wording dominates over positive wording, while Greece has the largest variation for its sovereign news index. A similar pattern on the percentage fraction of negative words has been oberved for both Greece and Portugal (i.e. 29 percent) as well, while the highest fraction of positive words comes from the case of Italy. It is also noteworthy that Greece shows the highest variation for the variables of NEWS, POS, and NEG.
[Insert Table 1 about here] 3. Empirical analysis
Unit root tests
First, Table 2 reports the results for stationarity tests; the findings document that all variables contain a unit root through the ADF and the Phillips-Perron (PP) tests. However, the univariate ADF test under structural break suggests that the CDS for major countries is stationary across all countries in our sample, except the cases of Greece and Italy.
[Insert Table 2 about here]
Given that the evidence regarding stationarity of the CDS variable is relatively mixed, the analysis implements a robustness stationarity test, recommended by Hadri and Rao (2008) , which is more powerful by incorporating the possibility of cross-sectional dependence across countries and structural breaks. Let the CDS for the country i at time t be , such that under the null hypothesis of stationarity we get:
where is a deterministic component, are stationary errors, is the independent identically distributed errors, and is a random walk process. is the control variable for the dynamics of CDSi,t. If = [1], then Equation (1) turns to a simple level stationary process without trend and structural breaks. Following the notations from the study by Ranjbar et al. (2014) we get five possibilities:
The dummy variables and are, respectively, defined as:
where , is the break date in intercept and/or time trend function of the CDS for country i. The results of the Hadri and Rao (2008) stationarity test on the GIIPS countries are presented in Table 3 , and they allow various types of breaks to be different across countries.
The finite sample critical values for test statistics are calculated by Monte Carlo simulation, running 20,000 replications. The results at the 10%, 5% and 1% significant levels are presented in the third, the fourth and fifth columns. The null hypothesis of stationarity is rejected in the case of Greece and Ireland at the 5% significance level. Moreover, the estimated break dates of the selected models are presented in the last column of [Insert Table 3 about here]
ARDL model estimates
We employ the Autoregressive Distributed Lag (ARDL) cointegration model proposed by Pesaran et al. (2001) to examine the non-linear relationship between CDS and newswire variables among the GIIPS countries. The ARDL representation of the effects of both the POSit and NEGit news on CDSs yields the following:
where m denotes the lag order, and vt is assumed to be an independent and identically distributed (IID) process with a finite second moment. Equation (10) can be transformed into an Error Correction modeling process as follows:
where is the speed of adjustment parameter. 1 and 2 are the long-run coefficients for the percentage of positive words and the percentage of negative words, respectively. The shortrun parameters are represented by 1 , and 2 . The ARDL (p, q, k) model is given by: Therefore the impact of newwaire on CDS spreads is asymmetric: an increase in number of positive words in news releases on the CDS spreads is more pronounced than increase in number of negative words. Furthermore, the results reported by increase in NEG results in a increase of 20 b.p. in the CDS spreads in the long run, which is consistent with findings presented in Table 4 The error correction (EC) coefficient turns out to be −0.037, which implies that the adjustment speed is about 3.7%.
[Insert Table 4 and 5 about here]
E-GARCH estimates
In this sub-section, an E-GARCH model is estimated for the CDS spreads of the GIIPS countries. This modelling approach has the comparative advantage over other GARCH methodological approaches in a sense that ensures that the conditional variance is strictly positive and the non-negative constraints of GARCH model are, therefore, unnecessary.
Moreover, it allows the presence of asymmetric shocks in news entering the variance equation in a manner that the likelihood of bad news generates higher volatility spillover effect than good news 5 . The mean equation is specified as:
The variance equation is also included to capture the conditional heteroscedasticity for the CDS spreads. Thus, an E-GARCH (1, 1) specification can be written, in terms of the conditional variance of returns, as:
where h is the conditional volatility, ω is the constant term, − is the innovation in period t-i, and captures the asymmetric impact of positive and negative news. Eq. (14) takes the log of the variance and it differs from the simple GARCH variance structure. The presence of the asymmetric levergage effect is denoted by ≠ 0.
The advantage of the E-GARCH model is that the conditional value is positive, while the restriction of non-negative coefficients could be relaxed. All parameters in the conditional mean and variance equations are estimated simultaneously through maximum likelihood estimation (MLE). Tables 6 to 10 report the E-GARCH results for the influence of the GIIPS countries' newswire on the CDS spreads.
[Insert Table 6 with the theorectical predictions discussed earlier. Second, we can oberve that in case of good news for Greece, the CDS news across all countries decreases, indicating that CDS spreads have a direct link with the risk associated with the market. Moreover, the markets react to unfavorable news (i.e., NEG) by increasing the spreads and to favorable news (i.e., POS) by decreasing those spreads. Third, there is evidence of interconnectedness of the CDS markets across the GIIPS countries, with spillover effects being a natural phenomenon.
A shock to the sovereign in Greece can propagate through the network of borrowing and lending relationships in various countries to generate a sovereign debt crisis in the eurozone. The CDS spreads of the other countries under study are affected by positive news in Greece, except Spain, with a 1% increase in Greece's good news decreases the CDS spreads in Portugal 0.055 b.p.. However, the shock is found to be asymmetric, as the negative news in Greece has no effect on the CDS spreads of the other countries (Table 6 ). In terms of news from Ireland, the findings illustrate that the CSD spreads decrease by 0.194 b.p., as a response to 1% increase in good news. For the case of the cross-country effect, the results document that only the CDS spreads of Greece and Portugal can be affected. In particular, a 1% increase in Ireland's good news decreases the CDS spreads in Portugal by 0.088 b.p. (Table   7 ).
Now turning to the case of Italy, it is interesting to note that the CDS spreads are decreased only by 0.0867 b.p. as a response to 1% increase in good news associated with the country, while the cross-country effect is larger; it is evident that in that case the CDS spreads across all markets are affected, except for Spain. In particular, when a 1% increase in
Ireland's good news occurs, Greek CDS spreads decrease by 0.2 b.p. (Table 8 ). For the case of news from Portugal, a 1% increase in the country's good news, leads to a 0.077 b.p.
decline in its CDS spreads. The cross-country effect for Ireland is larger; in particular, a 1% increase in Portugal's good news reduces the CSD spreads in Ireland by 0.18 b.p. (Table 9 ).
Finally, for the case of Spanish news, a 1% increase in its good news, reduces its own CDS spreads by 0.133 b.p., while the effect on Ireland is larger, i.e. a 1% increase in Spain's good news reduces Ireland's CDS spreads by 0.14 b.p. (Table 10) .
The Diebold-Yilmaz Price and Volatility Spillover Index
There is a particular strand in the literature that measures the dynamics of prices and volatility spillovers using the Diebold and Yilmaz (DY) (2012) Vector Autoregressive (VAR)
methodology. This approach has been widely employed to examine spillover effects across financial markets (Diebold and Yilmaz, 2012; Yarovaya et al., 2016a) . However, to the best of our knowledge, this methodology has not been employed to investigate the connectedness of the CDS spreads across the GIIPS economies. The main advantages of the DY framework is its ability to create spillover tables and use them as a tool to comprehend the dynamics and intensities of spillover indexes across markets (Diebold and Yilmaz; 2012) . Using the notations of DY (2012), a covariance stationary of N-variable VAR (p) can be specified as follows:
where X t is a vector of price or volatilities for CDS spreads and news variables, Ѱ i is a parameter matrix, and ε ~ (0, Σ) is a vector disturbance. The moving average representation of the VAR model yields:
where A 0 is an N×N identity matrix, with A i = 0 for i < 0. N-variable VAR variance decompositions, introduced by Sims (1980), allow for each variable X i to be added to the shares of its H-step-ahead error forecasting variance, in relevance to the shocks of variable X j (where ∀i ≠ j for each observation). Using the H-step-ahead forecast errors, which are invariant to an ordering process, and can be defined for H = [1, 2…+∞), as:
where Ω is the variance matrix for the error vector ε; σ jj is the standard deviation of the error term for the jth equation; e i is the selection vector, with one as the th element and zero otherwise. The normalization of each entry of the variance decomposition matrix by the row sum provides:
where
= N. The 'Total Spillover Index' can be defined as:
In addition, directional spillover indices are calculated to measure spillovers from market to all markets , as well as the reverse direction of transmission, i.e. from all markets to market , using equations (21) and (22) as follows:
× 100 (21)
The net pairwise spillovers are calculated for each pairs of markets in the sample as:
The analysis uses the Total Spillover Index to explore the dynamics of spillover indexes for the CDS markets in the GIIPS economies, along with and their newswire messages, while the directional spillovers are used to visualize the relative contribution of both the CDS spreads and the newswire messages from one market to all the remaining markets. The empirical results are reported in Table 11 .
[Insert Table 11 about here]
The 
Influence of newswire on total spillover index
We capture the estimated "Total Spillover Index" from Eq (20) and we aim to examine the influence of the sovereign news index (i.e. NEWSit = POSit−NEGit ) on the degree of CDS market connectedness, we specify the relationship between CDS market total spillover index and the sovereign news index as:
where TSICDSt is the total spillover index for CDS market, NEWSit are the sovereign news index for country i and time t. The E-GARCH (1, 1) model was used and we include the variance equation to capture the conditional heteroscedasticity. Thus, the variance equation can be written as:
The empirical results for the above equations are reported in Table 13 . The left panel of Table 13 reports the results for the CDS total spillover index while the influence of sovereign news index on CDS volatility total spillover index is reported in the right panel.
The effect of sovereign news index is generally positive on the total spillover index on the CDA market. Whenever there is one percent increases of dominance of good news over bad news in Portugal the spillover index of CDS market will be increased by 0.028 base points.
The magnitude is minimal but we find interesting phenomena that news from Italy and
Portugal has more significant impact on the total CDS spillover index.
[Insert Table 13 about here]
For the case of CDS volatility total spillover index, the results are reported in the right panel of Table 13 , it shows positive impact of sovereign news index on CDS volatility total spillover index; in particular whenever there is one percent increases of dominance of good news over bad news in Spain the spillover index of CDS volatility will be increased by 0.073 base points. Sovereign news index of all markets except Portugal have influence on the CDS market's volatility total spillover index.
Conclusion
This paper presented evidence that news-wire messages had a significant impact on CDS spreads spillovers during the European sovereign crisis, spanning the period 2009 to 2012. While there has been much discussion and interest in the role of mass psychology or 'animal spirits' in the most recent crisis, empirical support for this argument had not been provided. This paper provided the first empirical evidence on the impact of such newswire messages on CDS spillovers by capturing the tone of local news across the major newspapers in five European countries that were at the center of the heat circle over that period, i.e.
Greece, Ireland, Italy, Portugal, and Spain, and where three of them (i.e., Greece, Ireland and Portugal) had to yield their sovereign economic policy in the fundamentals of bail-out programs.
The empirical findings provided solid evidence that such newswire messages had a positive impact on CDS spreads spillovers across those CDS markets. In other words, the results displayed that the newswire messages play their own idiosyncratic role in driving CDS spreads spillovers, implying that such news could explain a significant part of variation in CDS spreads above and beyond fundamentals. Notes: The variables PORTUGAL, IRELAND, ITALY, GREECE, and SPAIN represent the CDS spreads for these countries. NEWSPO, NEWSIR, NEWSIT, NEWSGR, and NEWSSP represent the sovereign news index for Portugal, Ireland, Italy, Greece, and Spain, respectively. NPO, NIR, NIT, NGR, and NSP denote the percentage fraction of negative words for Portugal, Ireland, Italy, Greece, and Spain, respectively. PPO, PIR, PIT, PGR, and PSP denote the percentage fraction of positive words for Portugal, Ireland, Italy, Greece, and Spain, respectively. Notes: Models 0, 1, and 4 examine the trend-stationary process without breaks, shifts in the level and no trend, trend functions with a shift in the intercept and slope process, respectively. We use the Schwarz Bayesian Information Criterion (BIC) to find the appropriate break-type model for the series. The optimum lag(s) are used as in the Sul et al. (2005) procedure to estimate the consistent long-run variance. We compute the empirical distribution of the panel test statistics using bootstrap techniques as in Maddala and Wu (1999) and using 20,000 replications. ** denotes significant at 5%. Notes: ***, ** and * indicate the 1%, 5%, and 10% significance levels, respectively. Notice that the coefficient (-0.059) of POS for Portugal becomes significant at the 5% level when the lags of the CDS spreads is set to 2. For the remaining countries, the coefficients of POS and NEG are robust to the choice of the CDS spreads' lag structures in the mean equation.
Table 7. Impact of Irish newswires on CDS spreads
Notes: ***, ** and * indicate the 1%, 5%, and 10% significance levels, respectively. Notes: *From Others -directional spillover indices measure spillovers from all regions j to region i; **Contribution to others -directional spillover indices measure spillovers from region i to all regions j; ***Contribution including own -directional spillover indices measure spillovers from region i to all regions j, including the contribution from own innovations to region i; Other columns contain net pairwise (i,j)-th spillovers indices. Notes: *From Others -directional spillover indices measure spillovers from all regions j to region i; **Contribution to others -directional spillover indices measure spillovers from region i to all regions j; ***Contribution including own -directional spillover indices measure spillovers from region i to all regions j, including contribution from own innovations to region i; Other columns contain net pairwise (i,j)-th spillovers indices. 
